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SECTION A 

Module 1

Answer this question.

1. (a) A point moves in the complex plane such that | z – 3 – i | = 4.  A second point moves in the 
complex plane such that | z – 4 | = | z + 3 | .

  (i) Identify the loci of the points giving descriptions, if necessary.

    [2 marks]

  (ii) Using the axes below, sketch the loci of the two points on the same Argand diagram.

Im

Re

[4 marks]
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  (iii) Determine the points that satisfy the two loci.

    [4 marks]
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 (b) The diagram below (not drawn to scale) shows an open rectangular box with a partition 
in the middle.

x

z

y

  The dimensions of the box, measured in centimetres, are x, y, and z, and the volume of the 
box is 384 cm3.  The pieces from which the box is assembled are cut from a flat plank of 
wood with a TOTAL (one-sided) area given by

A = xy + 768
y  + 1152

x  .

  Given that stationary values of a function f (x, y) occur when both 
∂f
∂x  = 0 and 

∂f
∂y  = 0, and 

that a stationary value is a

	 	 •	 minimum when 
∂2 f
∂x2   

∂2 f
∂y2   –  

∂2 f
∂x∂y   > 0 and 

∂2 f
∂x2  > 0 and  

∂2 f
∂y2  > 0

	 	 •	 maximum when 
∂2 f
∂x2   

∂2 f
∂y2   –  

∂2 f
∂x∂y   > 0 and 

∂2 f
∂x2  < 0 and  

∂2 f
∂y2  < 0,

  (i) show that a stationary value of A occurs when x = 12 and y = 8.
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    [7 marks]
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  (ii) Determine the nature of the stationary point of A that occurs at (12, 8).

    [3 marks]

Total 20 marks
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SECTION B 

Module 2

Answer this question.

2. (a) (i) Show that  1
2r – 1   –  1

2r + 1  = 2
4r2 – 1 .

[3 marks]
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  (ii) Hence, or otherwise, show that 
n

∑
r = 1

  2
4r2 – 1 = 2n

2n + 1  .

    [5 marks]
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 (b) (i) Determine the binomial expansion of (1 + 1
4  x)5.

[3 marks]

  (ii) Hence, compute 1.0255, correct to two decimal places.

[3 marks]
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 (c) Use the method of bisection to obtain an approximation of 3 , correct to 2 decimal places.  
Hint: Use the function f (x) = x2 – 3  in the interval [1.5, 1.9].

[6 marks]

      Total 20 marks
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SECTION C 

Module 3

Answer this question.

3. (a) A matrix, A, is given as   
1  1 1 
1  2 3
1  3 6

 .

  (i) Determine the inverse of the matrix A.

[5 marks]
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  (ii) Determine a 3 × 1 matrix Y such that A   
3

 –1
2

    = Y .

[2 marks]

  (iii) Hence, determine the 3 × 3 matrix B such that BY =   
6

 –2
4

   .

    [3 marks]
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 (b) A differential equation involving a learning curve P(t) is given as

dP
dt  = k (M – P(t))

  where k is a positive constant, M is the maximum level of performance of which a learner 
is capable and t is the time. 

  Solve the differential equation by finding the general solution for P(t) .

   [4 marks]
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 (c) A bag contains 4 red balls, 2 white balls and 1 green ball.  Two balls are to be drawn at 
random from the bag without replacement.

  (i) Use a tree diagram to represent the outcomes of the two draws and the corresponding 
probabilities.

   [4 marks]



- 17 -

02234032/CAPE 2018

D
O

 N
O

T 
W

R
IT

E
 IN

 T
H

IS
 A

R
E

A 
 

 
 

 
 

D
O

 N
O

T 
W

R
IT

E
 IN

 T
H

IS
 A

R
E

A 
 

 
 

 
 

D
O

 N
O

T 
W

R
IT

E
 IN

 T
H

IS
 A

R
E

A 
 

‘‘*’’Barcode Area”*”
Sequential Bar Code

  (ii) Hence, or otherwise, determine the probability that the second ball drawn is green.

    [2 marks]

     Total 20 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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